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Results of Recent Feeding

Thais

Pig. 1.
Interior of one of several large broiler houses on a farm at Wanneroo. Note the heavy concentration
of birds, monorail feeding system and suspended feed troughs which allow greater floor space. The large feed
bin, being operated by the attendant, moves freely along a monorail from the main storage bins and constitutes
a considerable saving In labour

Better Rations for Broiler Production
By P. SMETANA. B.Sc. (Agric), Adviser, Poultry Branch
URING 1959, trials were conducted at the Poultry Research Station, Herdsman
D
Lake, with the object of developing a broiler-feeding ration that was better than
the one at present recommended by the Department of Agriculture and commonly
used by local broiler producers.
The broiler industry in Western Australia h a s expanded rapidly during recent
years and is still increasing, but when
results achieved here are compared with
those reported from overseas, it is obvious
t h a t there is scope for improvement in
our methods.
Using s t a n d a r d rations a n d t h e ordinary
first-cross cockerels, a typical result which
can be expected in this State is a bird
weighing 3 lb. at t h e age of 12 weeks, with

a conversion ratio of about 3.5. Overseas
literature claims t h e production of 3 lb.
birds in eight to nine weeks with a conversion ration of less t h a n 3.0.
It seems t h a t we must pay attention to
improved breeding and feeding methods,
and possibly to better management, although in this field, the methods and
techniques used here are more nearly
comparable with those of overseas operators.
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The trials discussed in this article were
undertaken with t h e object of achieving
greater weight gains at a n efficient conversion ratio. The ultimate object was to
formulate a ration which would be a n
economical proposition for broiler p r o ducers.
THE FIRST EXPERIMENT
The first t r i a l tested a broiler ration
containing a wide r a n g e of n u t r i e n t s
against t h e n o r m a l simpler diet commonly
used in t h e industry a n d which will be
designated here as t h e control ration. The
two rations are shown in Table 1.
TABLE 1.
CONTROL RATION
Ingredient

Wheatmeal
Bran
Dried Buttermilk Powder
Meatmeal (50%)
Whalemeal
Boneflour
Manganese Sulphate
Vitamin A and D ,
Total

0-6 Weeks

7-16 Weeks

lb.
60
20
4
7
7
1
gms.

lb.
60
20

~i

8
1
gms.
«
1}
As per mi nufacturer3
recomm endation
99 lb.

97 1b.

B R O I L E R R. I T I O N
Ingredient.
0-1 6 Weeks.
Wheatmeal
55 lb.
Ground Oats
5 lb.
Bran
9 lb.
9 lb.
Whalemeal
9 lb.
Meatmeal
5 lb.
Dried Buttermilk powder
Dried Brewers' Yeast
3 lb.
5 lb.
Fat
4 oz.
Salt
10 gms.
Manganese Sulphate
Potassium Chloride
14 oz.
Vitamin A and D 3
34 gms.
200 mg.
Riboflavin
...
2 oz.
Aureomycin Preparation ....
Calcium P a n t o t h e n a t e
100 mg.
Total

100.5 lb.

It will be noted t h a t t h e broiler ration
contains a total of 15 ingredients as against
eight contained in t h e control ration. This
increased n u m b e r of ingredients does not
necessarily constitute a n advantage, but
where m a x i m u m growth is concerned, a
variety of ingredients would be more likely

to supply t h e nutrient requirements.
In
overseas rations, there is a definite t r e n d
towards fully-supplemented rations.
It should be remembered however, t h a t
the number and choice of ingredients
selected depends not only upon any i n creased weight gains thereby obtained,
but also on the availability a n d t h e cost
of each particular material.
One of t h e chief differences in t h e above
rations is t h a t the broiler diet h a s a considerably higher energy level t h a n t h e
control ration. The calculated productive
energy value of t h e control ration is 780
calories per lb. of feed whereas t h e broiler
diet contains 980 calories per lb., a n d c a n
be classed as a high energy feed. I t can
be seen from Table 1 t h a t t h e broiler r a t i o n
has a higher proportion of grain to mill
offal (which is low in energy), a n d t h i s
together with the inclusion of 5 per cent,
fat accounts for t h e difference in t h e
energy levels.
Experimental evidence obtained from
the Poultry Research Station a t Herdsman
Lake as well as overseas literature h a s
shown fairly conclusively t h a t feed c o n sumption is noticeably reduced with h i g h
energy feeds. This reduction is obtained
without any decrease in body weight gains
provided t h a t the protein content is also
increased. There is considerable evidence
to indicate t h a t the energy-protein r a t i o
is of great importance with respect to t h e
conversion ratio. The usual r e c o m m e n d a tion is to have a calories-per-lb. of feed
to protein content ratio of about 42-45 to 1,
but this figure should be determined a c cording to the prices at which grain a n d
animal protein can be purchased. W h e r e
grain is as cheap or even cheaper t h a n
the mill offals and animal protein is
reasonably priced, t h e n t h e r e is a definite
financial advantage in using high energy
feeds.
In this experiment, t h e control r a t i o n
with an energy level of 780 calories per
lb. and a protein content of 18 per cent,
had a calculated energy-protein ratio of
45 to 1. The broiler ration h a d a slightly
higher ratio (48 to 1) calculated from i t s
energy level of 980 calories per lb. a n d a
protein level of 20.5 per cent. I t was felt
t h a t in the case of t h e broiler ration, w h i c h
includes several costly ingredients, t h e cost
of the extra protein required to bring t h e
calorie-protein ratio to 45 to 1 was n o t
242
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justified and a ratio of under 50 to 1 can
be considered as fairly satisfactory.
The reason behind the inclusion of
several ingredients in the broiler ration
should be discussed here. It is important
to understand that this particular ration
is expensive and was not intended for
direct practical application.
All ingredients which it was thought
were necessary for optimum growth, except
those that were unavailable or above a
reasonable cost, were included in the diet.

of high nutritional value as they are rich
in vitamins essential to good growth as
well as adding to the protein make-up of
the ration. Most animal protein sources
in this State are fairly low in biological
value, therefore the inclusion of buttermilk powder (30 per cent, protein)
and brewers' yeast (45 per cent, protein)
contributes to the amino acid composition
of the feed.
The inclusion of 5 per cent, fat or tallow
has been standard procedure in broiler

Fig. 2.—Section of one of the
broiler houses Illustrating the
heavy concentration of birds,
hanging feeders and continuous water trough on left

The cost of the rations calculated on the
average current prices at the time of the
experiment was 5.72d. per lb., for the
broiler feed and 4d. per lb. for the control
ration. This price disparity between the
two rations meant that a very marked
advantage in favour of the broiler ration
was required to offset the extra cost of
feed.
The first five ingredients listed in the
broiler diet are commonplace in many
rations. Dried buttermilk powder and
dried brewers' yeast have been included,
despite the fact that they are expensive
items. They comprise only 8 per cent, in
quantity of the total ration yet they represent nearly 20 per cent, of the cost of
the feed. Both ingredients however, are

diets in the United States for several years
and has recently become popular in the
Eastern States of Australia. To my knowledge, fat products have been used at times
by a few broiler growers in this State but
it is not a common constituent of poultry
rations here.
Besides its extremely high energy content which reduces feed consumption, and
increases feed efficiency, fat is said to improve the vitamin stability of the feed as
well as increasing its palatability. The fat
used in this trial was high-grade white
mutton tallow, and was obtainable at a
cost of about lOd. per lb. Further mention
of fat and its place in broiler feeds will
be made in the discussion of the fourth
experiment.
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Salt and manganese sulphate were both
included in the broiler diet. The necessity
of salt in these rations is debatable, and
it has been omitted in the control ration.
It is very doubtful whether salt would have
any bearing on the results. Manganese
in the form of manganese sulphate has
been added to both rations. A deficiency
of this mineral is characterised by several
harmful effects in poultry, but in broilers
the most common result is a condition
known as perosis or "slipped tendon"
which can lead to death but more frequently causes a considerable loss in body
weight, due to the inability of the affected
birds to walk normally. It will be noticed
that the broiler diet has a higher level of
manganese than the control ration. Normally, bran has four times the amount
of manganese contained in wheat, consequently where a ration has a high proportion of grain as against mill offal, it is
advisable to increase the level of supplementary manganese. Also in the case of
high energy diets which have the effect
of decreasing consumption it is usual to
increase slightly the amount of minerals
and vitamins normally included in a
ration. For most present-day broiler diets
it is recommended to include a level of 4 oz.
of manganese sulphate per ton of feed.
Potassium chloride was present in the
broiler rations as a possible preventive
against the disease uraemia, which has
increased in severity in this State recently.
In New South Wales, uraemia is the major
disease encountered in broiler flocks and
many feeds contain potassium chloride.
In most hatches of cockerels reared at
the Research Station over the last two
years there have been slight losses from
uraemia.
Although the mortality has
never been high due to treatment with
antibiotics, some loss of weight is inevitable. Unfortunately the exact cause of
uraemia is not known but it does seem as
though potassium is involved.
Further
discussion of this topic will be found in
the section dealing with the results of the
experiment.
The inclusion of synthetic Vitamin A and
D3 is standard practice in nearly all broiler
rations used in this State, and it should
not be necessary to emphasise the importance of this. Unless an adequate supply
of fresh, good quality green feed is provided for poultry, a deficiency of Vitamin

A is almost inevitable and therefore it is
good policy to ensure that a supplementary
source of this vitamin is included in all
rations.
Riboflavin is another vitamin of importance in poultry nutrition. In broilers
a deficiency of this vitamin usually leads
to poor growth and a condition known as
"curled toe" paralysis, which is mainly
evident in young stock. The quantity of
synthetic riboflavin required in the ration
depends upon the particular ingredients
which make up the diet, as milk products,
green feed and lucerne meal are relatively
good sources of the vitamin. In the broiler
ration under experiment, some riboflavin
would be provided by both buttermilk
powder and dried brewers' yeast but in
order to ensure an adequate level of this
vitamin, 200 mg. of synthetic riboflavin
have been added. The riboflavin requirements of broilers is usually stated at 2 mg.
per lb of feed.
Each year in this State one or two cases
of pantothenic acid deficiency are recorded
in poultry flocks. A deficiency of this
vitamin in young chicks results in retarded
growth in the early stages followed by the
formation of scabby lesions on the margins
of the eyelids, at the corners of the mandibles and around the vent.
Pantothenic acid deficiency occurs but
rarely here and in view of the fact that
Australian poultry rations usually contain
a high proportion of wheaten by-products,
which are claimed to be a good source of
pantothenic acid, it may not be understood
why this vitamin has been included in
the broiler ration.
It should be realised however, that many
rations may contain marginal levels of
some of these micronutrients in which
case the typical clinical symptoms may not
be evident and yet the level for optimal
growth may be inadequate. Also this
broiler ration is based mainly on experimental diets formulated both in the
Eastern States of Australia and overseas
which have given outstanding weight gain
figures, and as these rations commonly include pantothenic acid in the form of the
calcium salt, despite the presence of
several ingredients which are known to be
rich in the vitamin, it was decided that
the inclusion of this micronutrient was
justified. The usual recommended level of
244
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pantothenic acid in broiler feeds is 6 mg.
per lb. of feed.
The remaining ingredient in the broiler
ration was a preparation containing the
antibiotic aureomycin.
Much has been
written about the effects of antibiotics on
broilers and in some cases favourable
responses have been obtained while in
others they have not. In experiments conducted at the Research Station, one year,
a significant response in weight gain was
obtained while a similar experiment re-

diet 3.0 per cent. Both these values
are satisfactory according to general
standards.
Both the control and broiler rations
were similar in calcium and phosphorus
content. The control ration fed to six
weeks of age contained 1.6 per cent, calcium (Ca) and 0.8 per cent, phosphorus
(P) and the ration fed from seven to 16
weeks had 1.7 per cent, calcium and 0.85
per cent, phosphorus. The broiler diet consisted of 1.7 per cent, calcium and 0.9 per

Fig. 3.—Two first-cross cockerels typical of trie broilers
used in this experiment.
Both birds are from the modified broiler diet group. The
bird on the left Is 10 weeks
of age and that on the right
is 12 weeks old. These birds
do not necessarily represent
the average weights at their
respective ages, but were
picked at random from the
group. From Table 6 it will
be seen that the 10-week-old
bird was slightly below the
average weight of the group
and the 12-week-old cockerel
was above average weight

peated two years later showed no advantage in including aureomycin in the feed
as a growth-promoting substance.
Although, under some conditions, aureomycin undoubtedly stimulates growth,
particularly in young stock, the indiscriminate use of antibiotics, besides being
expensive, is not recommended by veterinarians, as resistant strains of bacteria
are then developed. If this occurs then
the major function of antibiotics namely
disease control, is seriously impaired.
Taking the rations as a whole the calculated fibre level of the control ration
was 3.3 per cent, and that of the broiler

cent, phosphorus, both of these minerals
being supplied mainly by the meatmeal
and whalemeal fraction of the ration. No
mineral supplement in the form of bonemeal, boneflour or rock phosphate was
necessary in this ration as the increased
animal protein foods provided adequate
levels of calcium and phosphorus.
EXPERIMENTAL PROCEDURE

On April 28, 1959, 300 day-old first-cross
cockerels were received from a local
hatchery and divided into two equal groups
by random selection. The birds were
placed in 12 cage units with deep litter
245
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floors and heat supplied by a hot water
boiler. Each treatment was housed in six
cages with 25 cockerels in each cage. Thus
there were two treatments (designated as
control and broiler) with 150 cockerels in
in each treatment, and six replications of
25 birds within each treatment.
At the age of 31 days, the cockerels
were transferred to 12 deep Utter pens
where they were held intensively under
conditions approximating those existing
on broiler farms, only on a smaller scale.
Each bird was allowed 2 sq. ft. of floor
space.
Other features of management"
associated with all groups of broilers
reared at the Research Station were debeaking the birds prior to shifting to their
new quarters and toemarking in order to
preserve the identity of each replication.
When the birds were 11 weeks old it
was decided to reduce the number in each
treatment to 40, which would constitute
a representative sample of each ration,
and these were housed in four pens, two
on each treatment. The surplus cockerels
were marketed and the remaining 80
broilers continued on until they reached
16 weeks of age when the experiment was
concluded. Accurate records throughout
the 16-week period were kept on mortality,
feed consumption and gain in body weight.
RESULTS OF FIRST EXPERIMENT
Mortality.
Overall mortality of the total birds
under experiment until the end of the trial
was 5 per cent. Of the 15 deaths recorded
from 300 birds, 8 were from the control
group and 7 from the treatment on the
broiler ration. This difference cannot be
considered as significant.
Remembering
the particular conditions under which
these birds were raised (as outlined in the
section headed experimental procedure)
it may be of interest to analyse the cause
of death for the individual deaths. All
post-mortems were conducted by qualified
veterinary pathologists.
TABLE 2.
Details of Mortality.
I ause

Total

Control

Accidental
Uraemia
Traemta—Snupeeted _
Intestinal CocckUoato ....
Unknown— Diagnosis not
possible doe to week-

1
2
3
1

1
2
1
t

8

3

TMal

The value of potassium chloride as a
preventive against uraemia is not clearly
indicated by the results in the above table
as the incidence of the disease was only
slight. If the outbreak of uraemia had
been severe and confined to the control
group then some conclusions on the worth
of potassium chloride could have been
derived. It can be argued that no positive
case of uraemia was diagnosed from the
broiler group but two suspected cases were
recorded which exhibited clinical symptoms suggestive of the disease. In order
to gain definite information on this subject
a separate mortality trial would have to
conducted, preferably by a veterinary
pathologist. If uraemia continues to be
troublesome in the industry there will be
a need for this type of work.
It will be noticed that one case of coccidiosis was recorded. Unfortunately it
was believed that the birds had little opportunity of contracting this disease during the brooding period because of the
relative isolation and clean quarters, and
for this reason a coccidiostat was not included in the diet until the birds were
transferred to the rearing pens. Four days
later one bird was affected but it is probable that the infecting organism was contracted before the inclusion of the coccidiostat. Immediate curative treatment
was carried out over the whole flock and
no further trouble was experienced. In
subsequent batches a coccidiostat was fed
well before the birds were transferred to
their floor units.
Feed—Meat Conversion.
Body weight and feed consumption figures
were obtained at frequent intervals
throughout the experiment. The results
obtained are most clearly presented in the
form of a table as below.
TABLE 3.
Age In
Weeks

Body Weight
Average per
Bird

Progressive Feed
COIMHrtlpilutl

Average per Bird
In lb.

BroDer

4
8
10
11
14
10

15

Conversion Ratio

Control f Broiler

Control

Br HIT

Control

Broiler

lb.
0
1
2
2
3
4

1-316
4-161
6-804
8054
12-961
16-804

1-466
4-469
7-125
8 490
13-861
17-350

3-28
3-30
3 31
3 44
3-82
4-14

2 91
2 89
2 93
3-06
3-42
3-7»

oi.
6-4
4-7
0-4
5 4
6-3
0-97

lb. 01.
0 8-7
1 8-7
2 0-9
2 12-5
4 0-8
4 10-3
1
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From these results it is evident that the
broiler ration was superior to the control
ration in respect to body weight gains and
conversion ratio. Comparing the results
for the two treatments, the average body
weight of the broiler group was 19.0 per
cent, higher than the control group at
11 weeks and 19.3 per cent, higher at 14
weeks of age. Besides the improved body
weight the broiler birds were also more
efficient in converting feed to meat as
indicated by the conversion ratio which is

particularly when relating to industry conditions as there will be considerable variation from farm to farm. We can however,
calculate a fairly reliable estimate of expected profits under normal conditions.
Where reference is made to the term profit
in this article it is to be understood that
this consists purely of income, derived
from liveweight carcass value, over actual
feed costs.
The variations in profit comparisons
between the two treatments at the differ-

Plg. 4.—Broilers on this Wanneroo farm are brooded and
reared on the floor In batches
of 6.000 per house. Heat Is
supplied by a hot water unit
with additional thermostatically-controlled
Infra-red
globes to safeguard against
breakdowns and temperature
fluctuations. Note the abundance of feed and water containers

calculated by dividing the progressive feed
consumption by the body weight at a given
age. At 11 weeks the broiler group had an
11.3 per cent, better ratio than the control
birds and at 14 weeks they were 10.5
per cent, more efficient in conversion.
For the above comparisons the ages of 11
and 14 weeks were selected as it is during
the period between these ages that broilers
are most profitably marketed.
The differences in body weight (and
conversion ratio to a slightly lesser extent)
in favour of the broiler treatment are
highly significant in this trial. However,
despite this rather spectacular result it is
essential to convert the data into terms
of expected profit before any claims for
the ration can be made in respect to
commercial application.
It should be appreciated that an accurate figure for profit is difficult to assess,

ent ages would be only slight as both the
body weight and conversion ratios differed
by a reasonably constant amount throughout the trial. At 11 weeks the broiler group
returned a profit of 3.60 shillings per bird
whereas the control birds showed a profit
of 3.74 shillings per bird. On this basis the
control group returned a profit of 1.68
pence per bird greater than that obtained
form the broiler treatment.
This result may be surprising, considering the greater efficiency of the broiler
diet, but it must be remembered that the
price disparity between the two rations
was quite considerable. Therefore despite
an increase of nearly 20 per cent, in body
weight and 10 per cent, improvement in
conversion, no financial gain was obtained
from the broiler ration because of the fact
that the diet was 43 per cent, more expensive than the control ration.
247
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We can conclude from t h e results o b tained in t h i s trial t h a t t h e newly formulated broiler ration was capable of s u p porting growth a t a greater efficiency t h a n
t h a t possible by t h e control ration but t h a t
the price disparity between t h e two diets
was too great for t h e r a t i o n under test
to be used commercially. However, t h e aim
of t h e experiment was achieved a n d
further work was carried out in order to
formulate a ration of similar efficiency
but cheaper in cost.
Before passing on to t h e second trial t w o .
aspects of t h e above experiment should
be mentioned. Firstly t h e results clearly

indicate t h a t the broiler diet fed birds
during t h e usual marketing period reach
a set weight a t some t i m e between 1 a n d
2 weeks before the birds on t h e control
ration. This enables t h e broiler grower
to market his stock a t m a x i m u m profit
earlier t h a n if the control diet was used
and this constitutes a n i m p o r t a n t saving
particularly in labour. The other point
was t h a t there was very little r a n g e in
weight in t h e birds on t h e broiler ration
and this uniformity would influence t h e
processors to pay top m a r k e t prices
whereas t h e more uneven control group
may fetch lower prices per lb.

THE SECOND EXPERIMENT
OLLOWING on from t h e first experiment a second trial was conducted testing a
F
modified broiler r a t i o n somewhat similar to the broiler diet of t h e previous experiment except t h a t t h e cost was reduced. The control ration used here was identical
with t h e broiler r a t i o n of t h e first experiment. The reduction in cost was obtained by
the omission of some of t h e micronutrients which were expensive a n d of doubtful value
and it was desired to determine w h e t h e r the modified broiler ration suffered in efficiency by t h e absence of these n u t r i e n t s .
The two rations h a d t h e following composition:—
TABLE 4.
CONTROL RATION
(Broiler Ration of Expt. 1.)
0-12 Weeks.
Ingredient.
55 lb.
Wheatmeal ....
5 lb.
Ground Oats
9 lb.
Bran
9 lb.
Whalemeal ....
9 lb.
Meatmeal
5 lb.
Dried Buttermilk powder
3 lb.
Dried Brewers' Yeast
5 lb.
Fat
4 oz.
Salt
10 gm.
Manganese Sulphate
1J oz.
Potassium Chloride
34 gm.
Vitamin A and D3
200 mg.
Riboflavin
2 oz.
Aureomycin Preparation
400 mg.
Calcium Pantothenate
MODIFIED BROILER
Ingredient.
Wheatmeal
Ground Oats

RATION
0-12 Weeks.
55 lb.
5 lb.

Bran
Whalemeal
Meatmeal
Dried Buttermilk powder
Dried Brewers' Yeast
Fat
Vitamin A and D3
Salt
Manganese Sulphate

9
9
9
5
3
5
34
4
10

lb.
lb.
lb.
lb.
lb.
lb.
gm.
oz.
gm.

Both rations were identical in energy,
protein, calcium and phosphorus levels as
t h e omission of t h e micronutrients does
not affect these.
The price of t h e two
rations was altered however, t h e broiler
ration costing 5.72 pence per lb. a n d t h e
modified broiler diet only 5.07 pence per lb.
EXPERIMENTAL PROCEDURE
The experimental procedure was identical with t h a t of t h e previous trial w i t h
the exceptions t h a t each replication consisted of 20 birds instead of 25 a n d t h e
experiment was concluded when t h e birds
were 12 weeks old.
First cross day-old
cockerels hatched on J u n e 15th were used
for the experiment.
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RESULTS OF SECOND EXPERIMENT
Mortality.
Total mortality over t h e 240 birds on
experiment was 6.7 per cent, for t h e 12
week period. The control t r e a t m e n t h a d
a mortality of 5.0 per cent, while t h e modified broiler group h a d a mortality of 8.3
per cent. Details of t h e mortality are given
in the following table.
TABLE 5.
Number
Cause of Death

Total
1
8
1
1
5

Omphalitis
Uraemia
Accidental
Leucosis
Unknown
Total

Broiler
(modified)
1
4
1

Control
4
1
1

16

4

6

10

Body weight a n d feed consumption
figures were obtained a t 4, 8, 10 a n d 12
weeks a n d the results are shown in t h e
following table.
TABLE 6.
Age
in
Weeks

4
8
10
12

Body Weight
Average per Bird

Progressive Feed
Consumption
Average per Bird
lbs.

Conversion
Ratio

Control Modified Control Modified Control Modified
Broiler
Broiler
Broiler
lb. oz. lb. oz.
2-34
0 10-34 0 10-21 1-55
1-49
8-40
5-24
2-93
5-22
2-90
1 12-9 1 12-5
311
8-06
307
2 10-1 2 9 1
7-99
3-29
3-29
3 6-2 3 6-1 11-14
11-10

These figures clearly indicate t h a t there
was no significant difference between the
two rations, they were in fact, almost
identical. At 12 weeks of age both groups
average 3 lb. 6 oz. in body weight consumed
11 lb. of feed and h a d an identical conversion ratio of 3.29, a figure which is
almost satisfactory for this age group and
breed in this State.
When these figures are used to calculate
expected profits we find t h a t t h e birds
raised on the cheaper modified broiler
ration returned 7.2 pence per bird additional profit to t h a t made by the group
on t h e expensive control ration.
This
means t h a t we now have a ration with
the same potentialities for efficient feed
to m e a t conversion as the broiler diet
formulated in t h e first trial but which is
reduced in price, and therefore becomes
a commercial possibility. I n the first trial
the control group showed an extra profit
of 1.7 pence per bird over the birds on the
expensive ration and therefore by theoretical correlation t h e modified broiler diet
would be expected to provide an additional
profit of between 5 and 6 pence per bird
above the anticipated profit which would
be derived from feeding the normal ration
used as a control in the first experiment.

THE THIRD EXPERIMENT
N order to determine t h e value of t h e modified broiler diet in comparison with the
Ithese
normal ration used a t present in t h e industry, a third trial was carried out with
two rations under test. The control ration was the same as t h a t listed in Table
I and t h e composition of t h e modified broiler ration was identical to t h a t in Table TV.
There was no departure in t h e experimental procedure employed in t h e previous
trials except t h a t t h e birds were marketed
at the age of ten weeks, by which time it
was considered t h a t t h e necessary information h a d been obtained. The experimental
birds again consisted of 240 day-old firstcross cockerels which were h a t c h e d on
August 4, 1959.
RESULTS OF THIRD
Mortality.
..

_ ,

t h a t t h e control group had a mortality of
7.5 per cent, while the birds on the modified broiler ration experienced a loss of
5.0 per cent. Details of the mortality are
given in the following table.
TABLE 7.
Number
Cause of Death

EXPERIMENT
,

.-

Total

Control

Modified
Broiler

Omphalitis
Uraemia

Up to t h e age of t e n weeks there was Accidental
a total mortality over t h e 240 cockerels on uXown*m
experiment of 6.25 per cent. Considering
TMa
the two t r e a t m e n t s separately it was found
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The one case of death by cannibalism
occurred at the age of four weeks, just
prior to transference to the rearing
quarters at which time debeaking was
usually carried out. Immediately this
death was recorded the entire flock was
debeaked and no further trouble was experienced from this complaint. It was
unfortunate that seven deaths occurred
during week-ends which prevented diagnosis by the pathologists.
TABLE 8.
Age in
Weeks

4
6
8
10

•o j _ ^ u
Body Weight

I Progressive Feed
| Consumption, lb.

Conversion Ratio

Control ' Modified Control Modified Control Modified
1 Broiler J
Broiler
Broiler
lb. oz. 1 ib. oi.
0 7-63 0 8-99 1-43
1-52
3-00
2-71
2-93
302
2-97
0 13-89 0 15-79 2-62
4-52
4-79
3-36
3-10
1 5-5 1 8-7
3-50
3-16
1 15-2 1 2 3-8 6-83
7-06

Body weight and feed consumption
figures were obtained at fortnightly intervals between four and ten weeks and
the results, expressed as an average per
bird, are presented in table 8.
This table further emphasises the
superiority of the specially formulated
modified broiler diet over the simpler control ration. At ten weeks of age there
was a 14.7 per cent, difference in body
weight and a 10.8 per cent, difference in
conversion ratio in favour of the modified
broiler group.
When estimated profit figures were calculated from these results it was found
that the group on the modified broiler
ration showed an extra profit of 1.6 pence
per bird over the control group at the age
of ten weeks.

THE FOURTH EXPERIMENT
HE previous trial demonstrated that apart from increasing body weight and
T
improving the conversion ratio the modified broiler ration was also capable of
returning an extra profit per bird in comparison with the control ration. This additional profit was obtained despite the relatively high price of 5.07 pence per lb. of feed.
Obviously any reduction in the cost of the modified broiler diet which does not interfere with its efficiency will yield a greater profit.
It was important to determine whether
One item of the modified broiler ration
which, it was felt, could be reduced in the unrefined fat would show any rapid
price was the fat fraction. As mentioned deterioration in quality and thereby beearlier, high grade refined white mutton come harmful to the birds and also
tallow was used in these experiments. This whether the inclusion of some impurities
product would be available to the user at adversely affected the feed to meat
a price of lOd. per lb., which is relatively efficiency.
expensive, despite the fact that only a 5
EXPERIMENTAL PROCEDURE
per cent, level is included in the ration.
Another fat product also available on the
The trial consisted of 400 day-old firstlocal market and usually referred to as cross cockerels with two replications of
mutton fat is procurable for approximately 100 birds on each treatment. Both treathalf the price of the white mutton tallow. ments were fed identical rations except
This mutton fat consists of fat which is that one contained 5 per cent, refined fat
unrefined and is actually the same as the and the other 5 per cent, unrefined fat.
white mutton tallow except that it has The composition of the rations was the
not been rendered down and therefore same as that of the modified broiler diet
contains small amounts of lean meat. This listed in Table 4
trial was designed to test the value of the
It was found that the most satisfactory
cheaper unrefined fat against the high method of adding the fat to the mash was
grade white mutton tallow.
The main to melt the fat and then pour the liquid
consideration was to determine whether into the mash during mixing. In this way
the unrefined product could be used as a the fat was evenly distributed through the
substitution for the high grade product mash, each particle receiving a coating of
without any detrimental effects.
fat. The melting of the fat presented no
250

Journal of Agriculture Vol 1 No 3 1960

difficulties in the case of the refined product which was simply placed in a metal
container to which heat was applied and
in a matter of minutes the solid fat melted
into liquid. Relatively low temperatures
are required as the melting point of the
fat is not high. The unrefined fat usually
required a longer period of heating and
often left the residue which could not be
melted down. When this unrefined fat
was passed through a mincing machine
before heat was applied, the procedure was
as simple as in the case of the refined
product.

used to replace the more expensive high
grade white mutton tallow.

CONCLUSION
As a result of four broiler feeding trials
a ration has been formulated which is
capable of supporting considerably better
growth at an improved conversion ratio
when compared with normal rations at
present used in the industry. Despite the
relatively high price (approximately 5d.
per lb) of this ration, a financial gain
above that of normal rations was obtained.
Special features of the newly-formulated
For this reason it would seem necessary ration include a significantly better body
to pass the fat through a mincer before weight gain, which means that broilers
use in order to facilitate liquefaction. reach market weight at an earlier age,
Mincing would slightly increase the cost improved efficiency as illustrated by the
of the product but the saving in time and significantly better conversion ratios and
the reduction in wastage from residues greater uniformity in weight over the
would justify this small rise in cost.
whole flock. The composition of this ration
is given in Table 4 under the heading of
RESULTS OF FOURTH EXPERIMENT modified broiler ration.
The expected extra profit made from
Records were kept of mortality, feed
consumption and body weight and these birds fed on the new ration is not particuresults clearly indicated that the unrefined larly high but it should be remembered
fat was perfectly safe to use and also that that even a small profit per bird often
this product was as efficient nutritionally becomes important when large numbers
as the refined fat.
are involved, as is normally the case on
broiler
farms. Also two other factors
Mortality was 10 per cent, to 12 weeks
associated
with this ration represent posin the refined fat group and only 4 per
cent, for the birds on the unrefined fat. sible further financial gain. These factors
This result certainly indicates that there are the earlier age of marketing which
was no danger associated with unrefined represents a saving in labour, and also the
fat feeding. No special precautions were uniformity in weights should influence the
taken to prevent rancidity, in fact the fat processors to pay top prices.
was stored for periods up to three weeks
Further work in this field of broiler
under conditions commonly found in the nutrition will be carried out during the
industry. Every effort was made to keep coming season. The main object will be
flies away from the fat. The usual pro- to further reduce the costs of the ration
cedure was to procure fresh batches of fat without a decrease in body weight or feed
at about ten day intervals and storage conversion. The fourth experiment diswas at room temperatures. It was claimed cussed in this article has shown that a
that this type of mutton fat, although less expensive source of fat can be used
unrefined, was of a very stable nature and with equally satisfactory results. This has
not prone to rancidity, under normal con- slightly reduced the cost of the feed and
ditions. The low mortality obtained in the
at the same time slightly increased the
trial seems to verify this claim.
profit. Other trials involving the replaceBody weight figures at the age of 12 ment of a portion of the cereal content
weeks were slightly in favour of the un- with alternative less expensive grain and
refined fat group, the important point a special finishing diet consisting largely
being that there was no significant differ- of grain which would reduce the feed costs,
ence in the efficiency of the two rations have been planned for the next year's
and therefore the unrefined fat may be work.
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